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Bacteria,

Viruses, What You Need to Know to Stay
Healthy

and

: Antibiotics



Why This Matters

* Antibiotics save lives — when used correctly
* Most common infections are viral
* Antibiotics used unnecessarily cause harm

* Understanding the difference protects everyone

— ANTIMICROBIALS

ANTIBIOTICS/ ANTIPARASITIC
ANTIBACTERIALS ANTIVIRALS AGENTS ANTIFUNGALS

against bacteria, e.g. against viruses, e.g. against parasites, against fungi, e.g.
drugs for bacterial drugs for herpes e.g. drugs for drugs for yeast
pneumonia and HIV malaria infections




* Living, single-cell organisms
What Are

* Can survive and reproduce on their own

BaCte |"|a_7 * Many are helpful (gut bacteria)

* Some cause infections like UTls, strep throat,
pneumonia
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HOW * Target bacterial cell walls

AﬂtlblOthS * Disrupt bacterial DNA replication
Work  Human cells are not harmed

HOW DO ANTIBIOTICS WORK?

* Block protein production

Inhibition of cell-wall synthesis @ Inhibition of Protein synthesis
| -

Translation

Protein

Inhibition of

Inhibition of enzymatic activity

nucleic acid required for
replication and cell metabolism

transcription

Image courtesy by Google Damage plasma membrane




* Not living cells

Wh at Al”e * Must invade your cells to reproduce

. 7 * Much smaller than bacteria
VI Fuses: e Cause colds, flu, COVID-19

Helical Polyhedral Spherical Complex

Tabacco Mosaic Virus Adenovirus Influenza virus Bacteriophage




* Viruses live inside
your cells

* No bacterial
structures to attack
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Risks of
Unnecessary
Antibiotics

* Diarrhea, nausea, allergic
reactions

* Disruption of gut bacteria
* C. difficile infection

* Antibiotic resistance

If Antibiotics Don’t

Work on Viruses...

Why Do Doctors Still Prescribe Them in Viral Fever?

THE DIAGNOSTIC DILEMMA

Viral and bacterial infections often
look identical in the early stages.

Without quick, reliable tests,
doctors often prescribe
antibiotics “just in case.”

THE COST OF OVERPRESCRIPTION |

Antibiotics don't kill viruses, I=————
but their misuse kills effectiveness.

Resistant “superbugs” already cause
1.27 million deaths annually (Lancet, 2023)

By 2050, AMR could claim 10 million lives
every year, more than cancer.

THE SOLUTIONS WE NEED
J Better diagnostics to guide J Public awareness to stop
precise treatment self-medication and demad

+ Antibiotic stewardship responsible prescriptions

in hospitals and clinics Innovation in vaccines and
alternatives to reduce
reliance on antibiotics

Every unnecessary antibiotic prescription today
weakens our defense tomorrow.

It's time to rethink prescriptions and make antibiotics last




What Is - Bacteria adapt and survive
Antibiotic * Resistant infections are harder to treat

Resistance! * Leads to stronger drugs and hospitalizations
How Antibiotic Resistance Spreads
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* Clear evidence of bacterial infection
When

Antibiotics ARE
Appropriate

* Exam findings and symptom pattern
* Testing when needed

* Watchful waiting is good medicine

Bacteria vs. Virus

&> o A

YES ' NO




Common Cause e

Common Condition

Antibiotics
.| Bacteria . Needed?
D O Cto rS Strep throat \/ Yes
D ecCl d e Whooping cough V4 Yes
Urinary tract infection v 4 Yes
* Symptom
ymp > Sinus infection V Maybe
e Exam
. Middle ear infection Maybe
e Duration 4 /
. Bronchitis/chest cold (in
* Risk factors otherwise healthy children v No*
. and adults)*
* Testing when needed )
Common cold/runny nose V No
Sore throat (except strep) \/ No
Flu V4 No




Key Diagnostic Criteria:

* Speed of Onset: Bacterial infections often hit quickly and intensely, whereas viral infections
often start gradually.

* Localization: Bacterial infections tend to be localized (e.g., localized throat pain, ear infection,
sinus pressure in one area), while viruses often cause generalized body aches and fatigue.

* Mucus Color: While not absolute, thick, discolored (yellow/green) mucus is more commonly
associated with bacterial infections, while viral infections often feature clear, thin mucus.

* Duration: Viral symptoms generally improve within 5—7 days, whereas bacterial infections may
worsen or last longer than 10 days.

¢ Response to Treatment: Bacterial infections respond to antibiotics; viruses do not.
* Laboratory Markers:

* C-reactive protein (CRP): Higher levels are generally associated with bacterial infections.
* Procalcitonin (PCT): A rapid test that rises more significantly in bacterial infections.
* White Blood Cell Count: Often elevated, with high neutrophil counts, in bacterial infections.




FAQ

* Q: Why not antibiotics just in case?

* A: They don’t help viral illness and can cause harm.

* Q: Green mucus means bacterial?

* A: No — it reflects immune response.




FAQ Continued

* Q: | feel terrible — won’t antibiotics help?

* A: They don’t shorten viral illness.

* Q: When should | call back?
* A: Worsening symptoms, high fever, breathing trouble.

®



Thank You

Taking antibiotics wisely keeps them effective.

Questions?




Next
Morning Brew with Dr. Bush

Tuesday, March 3
9 am
KHS Dining Room

Special Guest

Dr. Todd Zuhlke

Board-Certified Plastic & Reconstructive, Hand &

: General Surgeon
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